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ABSTRACT 



The extent to which semaiclc differential ratings of trlgraros remain con- 
sistent over a four week retention period following pairing with positive or 
negative attltudlnel words was determined. The trlgraraa Initially served as 
stimulus items in a paired associate list consisting of both positive and negative 
evaluative response terms, and rating and recall periods were presented to five 
Independent groups at the end of taro, one, two, three, and four week retention 
intervals. The mean ratings for syllables paired with positive words and the 
syllables paired with negative words tended to converge across the four-week re- 
tention period. However, when the ratings were adjusted for the number of asso- 
ciates recalled, either statistically or experimentally, no evidence of systematic 
change in the ratings across time was obtained. These results were Interpreted 
as supporting a classical conditioning Interpretation of attitude lormatlon as 
opposed to a word association interpretation. 



LONG-TERM RETENTION OF CONDITIONED ATTITUDES 1 
Karl A. Minke 
University of Hawaii 
and Richard B. Stalling 
Bradley University 

Following the suggestions of Doob (1947), Osgood and Tannenbaum (1955), 
Staats (Staats, 1963, 1964, 1967, 1968, Staats and Staate, 1958) has developed 
a theory of attitudes based upon the conception of nn attitude as an Implicit, 
mediating response. (Sea also Rhine, 1958.) In Staats* formulation an attitude 
is defined in terms of an evaluative, or emotional, response which cooes to be 
elicited by a stimulus through either first-order or higher-order classical con- 
ditioning. On the basis of this analysis, Staats and associates have demonstrated 
that a number of variables known to affect the formation of conditioned responses 
have similar effects on the formation of attitudes aa well. Making use of his 
classical conditioning of word meaning procedure (Staats and Staats, 1957), such 
variables aa number of conditioning trials (Staats and Staats, 1959), ratio of 
reinforcement (Steers, Staats, end Heard, 1960), and the use of synonyms in the 
test phase (Staats, Staats, and Heard, 1959) have been manipulated and found to 
Influence the formation and function of attitudes as would be expected on the 
basis of the principles of classical conditioning. 

The present study is directed toward further extending the application of 
basic conditioning principles to the area of attitude by investigating the duva~ 
blllty of experimentally established attltudlnal responses across time. Specif- 
ically, if classical conditioning is the basic process operating in the establish- 
ment of attitudes, then the strength of the attltudlnal response should remain 
relatively constant across time to the extent that extinction and counter-con- 
ditioning are controlled for. 
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A study by Yavuz and Bousfleld (1959) suggested that such conditioned res- 
ponses do Indeed persist across time in the absence of further conditioning 
experience with the ettltudinsl stimulus (the CS for the '.motional response) • 

These Investigators demonstrated that when evaluative ^attitude) words were paired 
with Turkish words in a paired-associate learning task, the nonsense words were 
rated on a GOOD-BAD semantic differential scale In the same direction as the 
meaningful words with which they had been paired. The conditioning effect was 
measured one week after the learning had taken place. For example, if a positive 
evaluative (l.e.. GOOD) word hao been learned as the associate to a particular 
Turkish word, the probability was that subjects would rate the Turkish word toward 
the GOOD pole of the semantic differential during a recall period one week later. 
While the effect was much stronger when subjects could recall the experiments ily 
established associates to the Turkish words, the effect occurred even when they 
could not. Thus, some factor other than recall of the associates oust have been 
responsible for ratings of the Turkish words in those Instances when subjects 
could not recall those associates. 

The present experiment may be regarded as a systematic replication of the 
above experiment. It Is designed Lo determine the extent to which ratings of 
trigrams remain consistent over a four week retention period following their 
lnvc.vement as §§e in a classical conditioning of attitude procedure. The pro- 
cedure Involved presentation of the trlgraa items in a paired associate list 
consisting of both positive and negative evaluative response terms. The design 
utilised Independent groups, vrlth rating and recall periods occurring at the end 
of each week. 

In addition to determining the shape of the retention function for condition- 
ed attitudes, however, an attempt was made to obtain evidence concerning two 
competing interpretations of the results of the Yavut and Bousfleld experiment. 
Bousfleld (1961) explained the fact that a significant rating effect was still 
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obtained when subjects could not recall the experimentally established associate 
by postulating the presence of distant associates to the originally established 
response Items. He suggested that during the initial learning asaoclatione were 
formed not oniy between the Turkish word and the meaningful word supplied by t:he 
experimenter, but between the nonsense word end a group of implicit verbal res- 
ponses elicited by the response word as well, i/urlng the recall period one week 
later, even though the first associate established to the Turkish word had been 
lost, he conjectured that the associates to this associate still had some strength 
and were mediating the appropriate rating on the seuantlc differential scale. 

Recently Staats (1969) has offered an alternative explanation for this 
phenomenon, based upon his theory of attitudes, discussed earlier. Staats has 
suggested that during the initial learning of the paired associate list not only 
is a specific associate to the stimulus word being formed, but, in addition, an 
evaluative attltudlnal response elicited by the meaningful word is being classi- 
cally conditioned to the stimulus word. Such a classically conditioned response 
component, rather than distant associate, would mediate the Turkish word ratings 
when subjects cannot recall the experimentally-established associates. 

While not specified In the Yavus and Bouefleld study, Bousfleld's (1961) 
word association position would seem to suggest that the mean semantic differ- 
ential scores to Turkish words paired with positive and negative words should 
systematically converge as a function of time. That is, loss should occur for 
both the original response items and the more distant associates to these ite«9 
(although presumably at different ratee), since the more distent sssocletes 
should be no more immune to the effects of Interference and unlearning than any 
other learned associate. The Staete position, on the other hand, would indicate 
that once the experimentally established associate was lost as a major mediating 
event, the classically conditioned attltudlnal response would still remain, 
that is, to the extent that nonsense words were dissimilar enough from everyday 
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speech that extinction end/or counter-conditioning would not occur, the classical ly 
conditioned mediator should remain relatively constant over tloe« 

An attempt is made In the present experiment to provide evidence concerning 
the two interpretations of the Yavus and Bousfleld study discussed above by 
statistically removing the effects of recalling the response Item by means of 
an analysis of covariance and by plotting the rating function of those trlgrama 
for which the experimentally-established associate Is not recalled. 

METHOD 



Subjects 

Subjects for this experiment consisted of 150 undergraduates enrolled In 
various basic psychology courses at the University of Hawaii. Bach subject 
volunteered for one of 10 groups, end the treatment condition assigned to each 
group was randomly determined. Subjects were not told at this time that some of 
them would be asked to participate In a second session. 

Materials 

Two paired associate lists were constructed, consisting of 10 CVC trigram- 
moenlngful word pairs, five of the response Items being positive evaluative words 
ard five being negative evaluative words. The ten trlgrama utilised were selected 
from a group of 200 with association values between 13 and 20 (Archer, I960). 

These trlgrama had been rated on a PLEASANT- UNPLEASANT semantic differential (SD) 
scale the previous semester by an independent group of 100 subjects. The tri- 
grams were selected such that no consonant occurred more than once in an Initial 
or terminal position, and the vovels e, 1^, o, u, and £ were each represented 
twice. The ten trigrams were divided into two sets of five each, es'h vowel 
occurring once in each set. The mean SD ratings for the trigrsms were 3,99 for 
Set 1 and 3.98 for Set 2, with no trigram deviating from 4,00 by more than *05, 
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The mean association values for the two sets of trigrams were 16.40 and 15.40 
respectively. 

The ten response Items were selected from a group of words rated by 69 
graduate and undergraduate students at the University of Hawaii during the summer 
of 1968. The five positive evaluative words had a mean SD rating of 1.61 on a 
PLEASANT -UN PLEASANT scale and a mean frequency of 68.00 on the I. scale of the 
Thorndf.ke-Lorge (1944) list. The negative words had a mean SD rating of 6.42 and 
a mean frequency of 63.60. 

The first paired associate list was established by pairing each trlgrem in 
Set 1 with a positive evaluative word and each trigram in Set 2 with a negative 
evaluative word. The second list was constructed by reversing the evaluative 
dimension paired with each aet of trigrams. The specific trlgram-word pairings 
were made with the restriction that neither an lnlMal nor a terminal consonant 
for a trigram would be the same as the first or last consonant of the word with 
which It was paired. The specific trigrams and words comprising the two lists 
are presented in Table 1. 

Insert Table 1 about here 

Each subject was furnished with two booklets during the course of the ex- 
periment . The imsediate recell booklet consisted of 10 pages with a different 
trlgram used in the paired associate learning task appearing on each page. The 
first 10 pegee of the long-term retention booklet contained the trlgrams used 
followed by a PLEASANT-UNPLEASANT SD scale t ona trlgram and scale to a pag$, a 
page of instructions, and ten more pages with the trigrams occurring alone. 

Yen orders of the nonsense syllables were generated such thet the same ayl- 
labte did not occur in the sene position in the orders mote then once. Further, 
the restriction wes mede thet no more then three sylleble-vord combinations 
representing the seme weaning dimension could occur In sequence within en order. 
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Table 1 



Trigrams and Corresponding Response Items 
for Paired Associate Learning Task 



Set 


Trigram 


Response Item 

List 1 


List 2 




YOX 


entertaining 


Irritable 




QIC 


advunturous 


hostile 


1 


VUP 


enthusiastic 


jealous 




QEH 


dependable 


stingy 




NY2 


considerate 


liar 




POJ 


Irritable 


enthusiastic 




CW 


liar 


dependable 


2 


m 


hostile 


considerate 




XKB 


stingy 


adventurous 




LYD 


Jealous 


entert ining 
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Four of these orders were randomly selected for the paired associate task, three 
for the immediate recall task, and the remaining three were used for the long- 
term recall task. All three orders for both the immediate recall booklets and 
the long-term recall booklets were equally represented in each independent group. 
In terms of the latter booklet, a different order was used for the rating of the 
syllables and the recall. 



PROCEDURE 

Two groups of 15 subjects each were run under each of the five recall con- 
ditions (0, 1, 2, 3, and 4 week retention intervals). Under each condition one 
group learned List 1 and the other group List 2 during the paired associate learn- 
ing task. The instructions and procedures for both the paired associate learning 
task and the recall task were the same for all groups of subjects. 

The instructions utilized for tne paired associate task were modified from 
those used by Underwood and Keppel reported by Runquist (1966). The paired 
associate lists were presented by means of a Carousel slide projector. Each 
slide (containing either the trigram alone or the trigram-word pair) was exposed 
for 2 seconds with no inter-trial interval except for 1 blank slide at the end 
of every fourth presentation of the list. Four different orders of the individual 
pairs were used to minimize the possibility of serial learning, and each group 
was presented with 16 presentations of the list. Immediately following the learn- 
ing task subjects were presented with the immediate recall booklets and asked to 
write down the response item they remembered being associated with each syllable 
in the booklet. Subjects were given unlimited recall time for this task. 

The long-term recall task was presented to the 0-week recall groups im- 
mediately upon completion of the above task, All other groups received the long- 
term recall task on the same day and time as the original learning, but the 
appropriate number of weeks later, Subjects in these groups were notified by 
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mail a few days prior to the recall session that their attendance was required 
for an experiment, and no mention was made of the relationship between the recall 
task and the paired associate learning task until the appropriate place in the 
instructions. During the recall session subjects were initially told that in- 
dividuals found that nonsense syllables had different meanings along certain lines, 
and that the experimenter would like to assess some of these differences. Sub- 
jects were then instructed in the use of the semantic differential and were told 
that further instructions would be contained within the booklet Itself. Immediate- 
ly following the last scale In the booklet was a page of Instructions reminding 
subjects that they had previously learned a group of nonsense syllable-word pairs. 
They were told, n A certain amount of time has now passed since you first learned 
them, and we want to determine how many pairs you can now remember. 11 Again, no 
time limit was Imposed for the completion of this task. An abbreviated form of 
the immediate recall instructions were then presented. After subjects had com- 
pleted the recall task, they were asked to write their answers to two questions 
on the outside of their booklets: 1) "What do you think was the purpose of the 

experiment? ", and 2) "Why did you rate the syllables the way you did?" 

RESULTS 

The mean number of experimentally-established associates recalled was a 
negative function of the length of time elapsing between original learning and 
recall. Subjects in the O-week recall groups recalled a mean of 8.47 response 
items to the 10 trigrams on the recall task, while a mean of 1.47 response items 
were recalled by subjects in the 4-week recall groups. The mean number of posi- 
tive and negative associates recalled as a function of vjeeks since initial learn- 
ing is presented in Figure 1, 




Insert Fig, 1 about here 
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Inspection of the graph suggests that the recall functions for both positive 
and negative items were highly similar. This conclusion was supported by the 
results of an analysis of variance on the recall scores, F (4, 120) 3 0.18, 

The mean semantic differential scores across weeks for trigrams paired with 
positive and with negative words are depicted in Figure 2. As anticipated, the 
mean ratings for the trigrams paired with positive words and the trigrams paired 
with negative words tended to converge across the four week retention period as 
recall of the associates decreased. 



Insert Fig, 2 about here 

For purposes of statistical analysis, a mean SD difference score was ob- 
tained for each subject by subtracting the mean SD rating of the five trigrams 
paired with positive evaluative words from the mean SD rating of the five tri- 
grams paired with negative evaluative words. The over-all conditioning effect 
was tested by means of a one-tailed matched t-test on these difference scores, 
using the error term from the anlysis of variance as the best estimate of between- 
subject variance. The over-all mean difference was +.712 SD units, with tp (120) 3 
6.39 (p<.00i). 

Despite the apparent convergence of SD ratings in Figure 2, an analysis of 
variance on the difference scores indicated that the Weeks effect did not quite 
obtain significance at the .05 level. However, a trend analysis on the difference 
scores across weeks demonstrated a significant downward linear trend, F (1, 120) 
6.62, p ^ .05. The quadratic component of the trend analysis was non-significant, 

F (1, 120) 3 1.09. 

To evaluate the effect of the Weeks variable on the mean rating scores in 
the absence of the effect of the Weeks variable on the number of associates re- 
called, an analysis of covariance was conducted on the SD ratings, using the number 
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of associates recalled as the covariate. The F-ratio for the Weeks variable in 
this analysia was reduced to a value of less than 1, F(T, 119) * 0.69, and a 
trend analysis on the adjusted SD difference scores across weeks demonstrated no 
significant systematic change in these scores, with F (1, 119) 3 O.03 for the 
linear component and F (1, 119) 3 2.09 for the quadratic component (the latter 
F-ratio is reflecting a general inverted-U shape of the adjusted means across 
weeks). 

Although the above analysis indicated that there was no systematic effect 
of weeks upon the mean SD difference scores following linear adjustment for the 
number of associates recalled, the possibility arises that no conditioning effect 
exists at all when subjects cannot recall the particular associate with which a 
nonsense syllable has been paired. To determine if this was the case, data were 
evaluated only for those subjects who 1) did not recall at least one positive and 
one negative associate, and 2) were not aware of the use of two classes of words, 
i.e., did not verbalize that positive and negative words were used in the experi- 
ment in answer to the questions asked at the end of the recall period. 

Of the 150 subjects run in the experiment, 77 met this dual requirement. 

For each of these subjects the mean rating of trigrams for which the associate 
was not recalled was computed separately for trigrams paired with positive and 
with negative words. The over-all means of these mean scores across subjects 
were 3.72 for syllables paired with positive words (positive syllables) and 4.01 
for syllables paired with negative words (negative syllables) . A graph of this 
data across recall weeks is presented in Figure 3, but it must be interpreted with 
caution, since the means become systematically more stable across weeks, i.e., 

•Insert Fig. 3 about here 

the means computed for each subject are based upon more and more cases and the 
over-all Weeks means are based upon more and more subjects. 

In order to test for the over-all conditioning effect, a difference score 
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was computed for each subject described above by subtracting the mean rating on 
the positive syllables for which the associate was not recalled from the mean 
rating on the negative syllables. Of the 77 difference scores obtained, 50 were 
positive and 27 were negative. A one-tailed sign test yielded a z of 2,53 (p(.01). 

DISCUSSION 

The results of this study indicate that the strength of conditioned attitudes 
is an orderly function of the length of time elapsing since the original condition- 
ing. One of the correlates of this function is ability to recall the experimen- 
tally established word associates; the fewer positive and negative associates 
subjects could recall, the less were the differences in ratings of positively and 
negatively paired trigrums. When recall was statistically equated across weeks, 
the relationship between passage of time and the rating effect disappeared. How- 
ever, the differential rating effect for positively versus negatively paired 
trigrams was present even when subjects judged unaware could not recall the as- 
sociates. This suggests , as did the Yavuz and Bousfleld (1959) study, that some 
variable in addition to t he experimentally established associate accounts for the 
rating effect. 

While part of the study involved statistical rather than experimental man- 
ipulation, the results also suggest, contrary to Bousfield's interpretation, that 
the edditional factor does not involve the mediation of distant associates to the 
originally established response term. Since it seems reasonable to assume that 
associative strength for such hypothetical associates would follow some type of 
forgetting function, and if these associates were, in fact, mediating the rating 
of the trigrams, it would also be reasonable to expect that the rating effect 
would diminish with time. No evidence of such systematic loss was obtained when 
the ratings were adjusted for the number of associates recalled, either statis- 
tically or experimentally. Thus, a word association interpretation of this data 
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would have to suggest that the associative strength established during the pair- 
ings persisted at the same level beyond four weeks, an interpretation at variance 
with the literature on paired associate learning. 

While the present results do not support a distant associate interpretation 
of the obtained effect, they are not incompatible with a classical conditioning 
interpretation. It would be expected that forgetting of associates would occur; 
however, if classical conditioning of attitudes is actually involved, it would 
not be expected that extinction of counter-conditioning would occur to any great 
extent. Either process would involve the presentation of the trlgrams in the 
absence of the meaningful words used in the study., which is an unlikely event 
except to the extent that generalization would occur between the trigrams and 
meaningful words used by the subjects between experimental sessions. 

It should be pointed out that whether an implicit verbal response helps 
mediate the rating of the CS word in a conditioning of meaning paradigm is not 
at issue here. Several sources of evidence suggest this is the case. Thus, 

Yavuz and Bousfield found that the ratings of the Turkish words when subjects 
could recall the experimentally established associates were 1.66 and 6.16 for the 
words paired with positive and negative response items respectively, while the 
ratings were 3,28 and 4.54 respectively when the associates were not recalled, 

A similar finding occurred in the present study. The means of the individual 
subject means for the 1-week recall groups, most comparable to the Yavuz and 
Bousfield situation, indicated that the positive and negative trigrams had mean 
ratings of 3.18 and 4.65 when the associate was recalled and mean ratings of 3.69 
and 3.64 when it was not.^ Further, PolHo (1963) demonstrated that Staats' con- 
ditioning of meaning procedure (st-« nte and Staats, 1957), designed to experimen- 
tally control the formation of direct associates by pairing each syllable once 
with a number of words sharing a common semantic component, was ineffective in 
this respect, in that subjects could typically recall about 507. of the words 
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paired with each syllable. 

In fact, it Is possible that the existence of Implicit direct associates 
following the conditioning of meaning (or attitudes) procedure Is one of the major 
variables accountlrg for the failure to demonstrate some of the phenomena pre- 
dicted by the classicsl conditioning model, e.g., extinction of conditioned 
attitudes (Insko and Oakes, 1966; Miller, Gimpl, and McCrlminon, 1969; Miller and 
Clark, 1969; Miller and Bareness, 1969). If the trigram tends to elicit one or 
more of the meaningful response items paired with it during the conditioning 
phase, then "extinction'* trials conducted immediately afterward should have no 
weakening effect upon the conditioned attitudinal response--if anything, repetition 
of the syllable may have a strengthening effect, in that the trigram is being 
further paired with the meaningful word, this time elicited implicitly. It is 
suggested that a more meaningful test of the extinction hypothesis would involve 
the presentation of extinction trials after a sufficient period of time had elapsed 
so that direct associates were no longer occurring. 
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FOOTNOTES 

*Tho technical assistance of Samuel I. Shapiro in constructing the paired- 
associate learning task is gratefully acknowledged. The authors also would like 
to thank Marilyn R. Gold ,fg, Charleen A. Higa, and Gary D* Montgomery for their 
assistance in collecting the data. 

^It is suggested that the greater differences obtained between nonsense 
words paired with positive and negative response items when subjects could recall 
the meaningful associate in the Yavur and Bousfleld study as compared to the 
present study is probably due to instructional differences. The response items 
in the earlier experiment were presented to subjects as the English translations 
(or meanings) of the Turkish words. These instructions probably Increased the 
use of the response item as a mediator one week later when subjects were asked to 
rate the meaning of the Turkish words on the semantic differential. 
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FIGURE CAPTIONS 

Fig, 1, Mean number of positive and negative associates recalled as a 
function of vreeks since initial learning* 

Fig, 2, Mean SD ratings for trigraras paired with positive and negative 
words as a function of weeks since initial learning. 

Fig. 3* Mean SD ratings across weeks for trigrams paired with positive and 
negative words when the experimentally established associate was not recalled. 



O 

ERIC 



15 



REFERENCES 

Archer, E.J, A re-evaluation of the meaningfulnesa of all possible CVC trigrams. 
Psychological Monographs . 1960, 74, (10, Whole No, 497), 

Bousfleld, W,A, The problem of meaning in verbal learning. In C,N, Cofer (Ed,), 
Verbal learning and verbal behavior . New York: McGraw-Hill, 1961, 

Doob, L,W. The behavior of attitudes. Psychological R eview, 1947, 54, 135-156, 
Insko, C.A. and Oakes, W,F, Awareness and the "conditioning" of attitudes. 

Journal of Personality and Social Psychology , 1966, 4, 487«-496. 

Miller, A.W, Jr, .and bareness, W. Extinction, stimulus generalization, and 

partial reinforcement for higher-order meaning conditioning. Psychological 
Reports. 1969, 24, 2S8-290, 

Miller, A, end Clark, N, Counterconditioning, neutral conditioning, and extinction 
n':': effects for the meaning of nonsense syllables, Paychonorolc Science , 1969, 

16, 297-298. 

Miller, A., Glmpl, H,, and McCrimmon, R. Extinction versus counter-conditioning 
for the meaning of words and nonsense syllabled. Psychonomlc Science , 1969, 
15, 92-93, 

Osgood, C,E, and Tennenbaum, P,H, The principle of contiguity in the prediction 
of attitude change. Psychological Review . 1955, 62, 42-55. 

Pollio, H.R, Word association as a function of conditioned meaning. Journal. 

of E xperimental Psychology . 1963, 66, 454-460, 

Rhine, R.J, A concept-formation upproach to attitude acquisition. Psychological 
Review . 1958, 65, 362-370. 

Runquiat, W.N. Verbal behavior. In J.B. Sldoweki (Ed,), Experimental methods and 
instrumentation in psycho logy . . New York: McGraw-Hill, 1966. 

Scaats, A.W, (with contributions by C.K. Stasts) Complex human behavio r. New 
York: Holt, Rinehart, and Winston, 1963, 




16 



Staats, A.W. Conditioned stimuli, conditioned reinforcera, and word meaning. 

In A.W. Staats (Ed.), Hurian learning . New York: Holt, Rinehart, and Win- 

ston, 1964. 

Staats, A.W. An outline of on Integrated learning theory and of attitude formation 
and function. In M. Fishbein (Ed,), Readings in attitude theory and measure- 
ment . New York: Wiley, 1967. 

Staats, A.W. Social behaviorism and human motivation: Principles of the attitude- 
relnforcer-dl8crlmlnatlve system. In A.G. Greenvald, T.C. Brock, and T.M. 
Ostrom (Eds.), Psychological foundations of attitudes . New York: Academic 
Press, 1968. 

Staats, A.W. Experimental demand characteristics and the classical condltlong of 
attitudes. Journal o f Personality and Soda 1 Paychology, 1969, 11 . 187-192. 

Staats, A.W. and Staats, C.K. Attitudes established by classical conditioning. 
Journal of Abnormal and Social Psychology . 1958, 57, 37-40, 

Staats, A.W. and Staats, C.K. Effect of number of ..rials cn the language condition- 
ing of meaning. Journal of G eneral Psychology . 1959, 61, 211-223. 

Staats, A.W., Staats, C.K., and Heard, W.G. Language conditioning of meaning to 
meaning using a semantic generalisation paradigm. Journal of Experimental 
Ps ychology . 1959, 57, 187-192. 

Staats, C.K. and Staats, A.W. Meaning established by classical conditioning. 

Journa l of Experimental Psychology. 1957, 54, 74-80. 

Staato, C.K. , Staats, A.W. end Heard, W.G. Attitude development and ratio of 
reinforcement. Soclometry. 1960, 23, 338-350. 

Thorndike, E.L. and Lorge, I. The teacher's word book of 30.000 words . New York: 
Teacher's College, Columbia University, 1944. 

Yavua, H.S. and Boofleld, W.A. Recall of connotatlve meaning. Psychological 
Reports , 1959, 5, 319-320. 




DISTRIBUTION LIST 



NAVY 

Chief of Naval Research 
Code 453 

Department of the Navy 
Washington, D. C. 20360 

Director 

ONR Branch Office 
495 Summer Street 
Boston, Massachusetts 02210 

Director ONR Branch Office 
219 South Dearborn Street 
Chicago, Illinois 60604 

Director 

ONR Branch Office 
1030 Bast Green Street 
Pasadena, California 91101 

Contract Administrator 
Southeastern Area 
Office of Naval Research 
2110 0 Street, N.W. 

Washington, D. C. 20037 

Director 

Naval Research Laboratory 
Attn: Library 

Code 2029 (ONRL) 

Washington, D. C. 20390 

Office of Naval Research 
Area Office 
207 West Suomet Street 
New York, New York 1001 1 

Office of Nava? Research 
Area Office 
1076 Mission Street 
San Francisco, California 9M03 

Director 

Naval Research Laboratory 
Washington D. C. 20390 
Attn: Technical Information 

Division 

Defense Documentation Center 
Caae’.on Station, Building 5 
5010 Duke Street 
Alexandria, Virginia 22314 



Superintendent 
Naval Postgraduate School 
Monterey, California 93940 
Attn: Code 2124 

Head, Psychology Branch 
Neuropsychiatric Service 
U. S. Naval Hospital 
Oakland, California 94627 

Commanding Officer 
Service School Command 
U. S. Naval Training Center 
San Diego, California 92133 

Commanding Officer 

Naval Personnel Research Activity 

San Diego, California 92152 

Officer in Charge 
Naval Medical Neuropeychlatrlc 
Research Unit 

San Diego, California 92152 

Commanding Officer 

Naval Air Technical Training Center 

Jacksonville, Florida 32213 

Dr. James J. Regsn 

Naval Training Device Center 

Orlando, Florida 32013 

Chief, Aviation Psychology Division 
Naval Aerospace Medical Institute 
Naval Aerospace Medical Center 
Pensacola, Florida 32512 

Chief, Navel Air Reserve Training 
Naval Air Station 
Box 1 

Glenview, Illinois 60026 

Dr. Gregory J. Mann 
Naval Science Department 
U. 8. Naval Academy 
Annapolis, Maryland 21402 

Technical Services Division 
National Library of Medicine 
0600 Rockville Pike 
Bethesda, Maryland 20014 




2 



Behavioral Sciences Department 
Naval Medical Research Institute 
National Naval Medical Center 
Bethesda, Maryland 20014 
Attn: Dr. W. W. Hay thorn, Director 

Commanding Officer 
Naval Medical Field Research 
Laboratory 

Camp Lejeune, North Carolina 2C542 
Director 

Aerospace Crew Equiptment Department 
Naval Air Development Center, 
Johnavllle 

Warminster, Pennsylvania 10974 

Chief, Naval Air Technical .raining 
Naval Air Station 
Memphis, Tennessee 38115 

Commander 

0>eratlonal Test and Evaluation 
Force 

U. S. Naval Base 
Norfolk, Virginia 23511 

Office of Civilian Manpower 
Management 

Department of the Navy 
Washington, D. C. 20350 
Attn: Code 023 

Chief of Naval Operations, Op- 37 
Fleet Readiness & Training Division 
Washington, D. C. 20350 

Chief of Naval Operations, Op*07TL 
Department of the Navy 
Washington, D C. 20350 

CAPT. J. S. Rasmussen, I8C, USN 
Chief of Naval Material (>AT 031H) 
Room 1323, Main Navy Building 
Washington, D. C. 20360 

Chief 

Bureau of Medicine and Surgery 
Code 513 

Washington, D. C. 20360 



Technical Library 

Bureau of Naval Personnel (Pers-llb) 
Department of the Navy 
Washington, D. C. 20370 

Director 

Personnel Research Laboratory 
Washington Navy Yard, Building 200 
Washington, D. C. 20390 
Attn: Library 

Commander, Naval Air Systems Command 
Navy Department AIR-4133 
Washington, D. C. 20360 

ARMY 

Human Resourcea Research Office 
Division 06, Aviation 
Post Office Box 420 
Fort Rucker, Alabama 36360 

Human Resources Research Office 
Division 03, Recruit Training 
Post Office Box 5787 
Presidio of Monterey, California 
Attn: Library 93940 

Human Resourcea Research Office 
Division 04, Infsntry 
Post Office Box 2086 
For'; Benning, Georgia 31905 

Department of the Army 
U. S. Army Adjutant General School 
Fort Benjamin Harrison, Indiana 
Attt AGCS-BA 46216 

Director of Research 
U. S . Army Armor Human Research Unit 
Fort Knox, Kentucky 40121 
Attn: Library 

Dr. George S. Harker 
Director, Experimental Psychology 
Division 

U. S. Army Medical Research Lab 
Fort Knox, Kentucky 40121 

Research Analysis Corporation 
McLean, Virginia 22101 
Attn: Library 




3 



Human Resources Research Office 
Division #5, Air Defense 
Post Office Box 6021 
Fort Bliss, Texas 79916 

Hunan Resources Research Office 
Division #1, Systems Operations 
30C North Washington Street 
Alexandria, Virginia 22314 

Director 

Human Resources Research Office 
The George Washington Unlvorslty 
3o0 North Washington Street 
Alexandria, Virginia 22314 

Chief 

Training and Development Division 
Office of Civilian Personnel 
Department of the Army 
Washington, D. C 20310 

U. S. Army Behavioral Science 
Research laboratory 
Washington, D. C. 20315 

Walter Reed Army Institute of 
Research 

Walter Reed Army Medical Center 
Washington, D. C. 20012 

Behavioral Sciences Division 
Office of Chief of Research 
and Development 
Department of the Army 
Washington, D. C. 20310 

AIR F ORCB 

Director 

Air University Library 
Maxwell Alt Force Base 
Alabama 36112 
Attn: AUL-0110 

Cadet Registrar (CRB) 

U. S. Air Force Academy 
Colorado 30*40 

Headquarters, BSD B3VPT 
l. G. Ha ns com Field 
Bedford, Massachusetts 01731 
Attn: Dr. Mayer 



AFHRL (HRT/Dr. G A. Eckstrand) 
Wright-Patterson Air Force Base 
Ohio 45433 

Commandant 

U. S. Air Force School of Aerospace 
Medicine 

Brooks Air Force Base, Texas 70235 
Attn: Aeromedlcal Library (SMSDL) 

6570th rersonnel Research Laboratory 
Aerospace Medical Division 
Lackland Air Force Base 
San Antonio, Texas 73236 

AF0SR (SRLB) 

1400 Wilson Boulevard 
Arlington, Virginia 22209 

Headquarters, U. S. Air; Force 
Chief, Analysis Division (AFPDPL) 
Washington, D. C. 20330 

Headquarters, 1). S. Air Force 
Washington, D. C. 20330 
Attn: AFPTRTB 

Research Psychologist 
SCBB, Headquarters 
Air Force Systems Command 
Andrews Air Force Base 
Washington, D. C. 20331 

MISCELLANEOUS 

Mr. Joseph J. Cowan 
Chief, Personnel Research Branch 
U. S. Coast Cuard Headquarters 
PO - 1, Station 3*12 
1300 B Street, N. W. 

Washington, D. C. 20226 

Executive Officer 
American Psychological Association 
1200 Seventeenth Street, N. W. 
Washington, D. C. 20036 

Dr. Lee J. Crt.ibach 
School of Education 
Stanford University 
Stanford, California 94305 




4 



Dr. Phillip H. DuBois 
Department of Psychology 
Washington University 
Llndell and SkinUer Boulevards 
St. Louis, Missouri 63130 

Dr. John C. Flanagan 

American Institutes for Research 

Post Office Box 1113 

Palo Alto, California 9';302 

Dr. Frank Fried lander 
Division of Organ! national 
Sciences 

Case Institute of Technology 
Cleveland, Ohio 10900 

Dr. Robert Glaaer 
Learning Research and Development 
Center 

University of Pittsburgh 
Pittsburgh, Pennsylvania 15213 

Dr. Bert Creen 
Department of Psychology 
Carnegie-Hellon University 
Pittsburgh, Pennsylvania 15213 

Dr. J. P. Guilford 

University of Southern California 

3551 University Avenue 

Los Angeles, California 90007 

Dr. Harold Gulllksen 
Department of Psychology 
Princeton University 
Princeton, New Jersey 0f540 

Dr. M. D. Hsvron 
Human Sciences Research, Inc. 
Weetgate Industrial Park 
7710 Old Sprlnghouse Road 
McLean, Virginia 22101 

Dr. Albert B. Hickey 
Bntelek, Incorporated 
42 Pleasant Street 
Hewburypott, Massachusetts 01950 

Dr. Howard H. Kendler 
Department of Psychology 
University of California 
Sants Barbara, California 93106 



Dr. Robert R. Mackie 
Human Factors Research, Inc. 

67 p -0 Cortona Drive 

Santa Barbara Research Park 

Goleta, California 93107 

Dr. Henry S. Odbert 
national Science Foundation 
1C00 G Street, N. V. 

Washington, D. C, 20550 

Dr. Leo J. Postmen 
Institute of Human Learning 
Univeralty of California 
22' 1 College Avenue 
Berkeley, California 94720 

Dr. Joseph W. Rlgney 

Electronics Personnel Research Group 

University of Southern California 

University Park 

Los Angel es, California 90007 

Dr. Arthur I. Siegel 

Applied Psychological Services 

Science Center 

404 Bast Lancaster Avenue 

Wayne, Pennsylvania 19007 

Dr. Arthur W. Staats 
Department of Psychology 
University of Hawaii 
Honolulu, Hawaii 96-722 

Dr. Lawrence M. Stolurov 
Harvard Computing Center 
f Applsn Way 

Cambridge, Massachusetts 0213' 1 

Dr. Edward D. Lambs, Director 
Instructional Resources Center 
State University of New York 
Stony Brook, New York 11790 

Dr. Ledysrd R. Tucker 
Depsrtment of Psychology 
University of Illinois 
Urbans, Illinois 6l?01 

Dr. Benton J. Underwood 
Department of Psychology 
Northwestern University 
Evanston, Illinois 60201 




Mr. Halim Oskaptan, Chief 
Human Factors 
Martin Company 
OrMndo, Florida 22 09 

Dr. Alvin B. Goins, Executive 
Secretary 

Personality and Cognition 
Research Review Committee 
Behavioral Sciences Research Branch 
National Institute of Mental Health 
5454 Wisconsin Avenue, Room 1QA11 
Chevy Chase, Maryland 2020? 

Headquarters USAF (AFPTRD) 

Training Devices and Instructional 
Technology Division 
Washington, D. C. 20330 

Education and Training Sciences 
Department 

Naval Medical Research Institute 
Building 142 

National Naval Medical Center 
Bethesda, Maryland 20014 

Dr. Mats Bjorkman 
University of Umea 
Department of Psychology 
Umea 6, Sweden 

Dr. Marshall J Farr 
Assistant Director, Engineering 
Psychology Program 
Office of Naval Research (Code 455) 
Washington, D. C. 203(0 

Mr. Joseph B. Blankenhelm 
NAVE LEX 0474 

Munitions Building, Rm. 3721 
Washington, D. C. 203(0 

Technical Information Exchange 
Center for Coeputor Sciences 
and Technology 

National Bureau of Standards 
Washington, D. C. 20224 

Technical Library 

U. S. Naval Weapons Laboratory 

Dshlgren, Virginia 2244' 

Technical Library 

Naval Training Device Center 

Orlando, Florida 32 'l? 



Technical Library 
Naval Ship Systems Command 
Main Navy Building, Rm. lf'?2 
Washington, D. C. 203C0 

Technical Library 
Naval Ordnance Station 
Indian Head, Maryland 20(40 

Naval Ship Engineering Center 
Philadelphia Division 
Technical Library 
Philadelphia » .Pennaylvania 19112 

Library, Code 0212 

Naval Postgraduate School 

Monterey, California 939'Q 

Technical Reference Library 
Naval Medical Research Institute 
National Naval Medical Center 
Bethesda, Maryland 2001' 

Technical Library 
Naval Ordinance Station 
Louisville, Kentucky 40214 

Library 

Naval Electronics Laboratory Center 
San Diego, California 92152 

Technical Library 
Naval Undersea Warfare Center 
.•202 B. Foothill 3oulevard 
Pasadena, California 91107 

A FURL (HRTT/Dr . Rosa L. Morgan) 
Nright-Patterson Air Force Dsse 
Ohio 45423 

A FURL (HRO/Dr . Meyer) 

Brooks Air Force Bsse 
Texes 7*235 

Mr. Michsel MacDonald-Rose 
Internstionsl Trsining end Educstion 
Company Limited 
rrsc House 
29-20 Ely Piece 
London EC1, ENGLAND 

CDR H. J. Connery, USH 
Scientific Advisory Teem (Cjde 71) 
Staff, C0MASVF0RLANT 
Norfolk, Virginia 23511 



6 



ERIC Clearinghouse 

Vocational and Technical Education 

Ohio State University 

Columbus, Ohio A3 21 2 



ERIC Clearinghouse 
Educational Media and Technology 
Stanford University 
Stanford, California 







DOCUMENT CONTROL OATA • R & D 



1 ORIGINATING AC TlVl T V (CotpOft* •uthot) 

Dr* Arthur W, Staata 




gA. RETORT gCC'jniTV C E A 551 SI r A T ION 

Unclassified 


Department of Psychology, university of Hawaii 


9h. GI'O'J’’ 


1 REPORT 1 i It € 








Long-term Retention ol: Conditioned Attitudes 




« DtICRiP Tivt NOTtl fTyp* ot f»\wf And Jncfuefr# dtf) 


t A u thORiII (Fit*! nsmt, m iddl% Initial, l*»t 








Karl A. Mlnke and Richard B* Stalling 








« RtPOR T DMC 

April 1970 


t*. tom no or p>«ci 
16 


tb. no or pen 

23 


*A. contract or grant no 

N 00014-67-A-038 7-0007 

b. PNOJCC T NO. 

NR 154-290 


*A. ORIGINATOR'! REPORT NUMfttRltl 

Technical Report Number 6 


e. 

4. 


lb. OThcr report N04II (Any oth* ■ numbirs fhef bi as i tfntd 

ihi a rAperfj 


1». OllTRlGUTfCN ITATtMENT 

This document has been approved for public release and sale; its distribution is 
unlimited. Reproduction in whole or in part is permitted for any purpose of the 
United States Government* 


11. lUPPLCutN T ART NOTtl 


If IPONiOPlNO military activity 

Personnel & Training Research Programs 
Psychological Sciences Division, Office of 
Naval Research, Washington, D*C* 20360 


13 agitract 

The extent to which semantic differential ratings of trlgrams remain 
consistent over a four week retention period following pairing with positive 



or negative attitudlnel words wee determined* The trlgrams initially served 
sv stimulus items in a paired associate list consisting of both positive and 
negative evaluative response terms , and rating and recall periods were pre- 
sented to five Independent groups at the end of tero, one, two, three, and 
four week retention intervals* The mean ratings for syllables paired with 
positive words and the syllables paired with negative words tended to converge 
across the four-week retention period* However, when the ratings were adjusted 
for the number of sssoclates recalled, either statistically or axpdrlmentally, 
no evidence of systematic change in the ratings across time was obtained. 

These results were interpreted as supporting a classical conditioning inter- 
pretation of attitude formation as ppposed to a word association interpretation* 
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